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Name of Source: Rcck'.UJJ_Q,O Lt(Y\Q, FID #: ';f3(a-0Y/-390 
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Test Firm: UJ Ui(QOma .rtW �ru A0/1, J,� Y- 72 ctuGa099,J
Crew Chief & Phone#: � ____________ __,,__ _________ _ 

5/202 
Pollutant Tested: -'---� Test Methoa: __ .._,_,___ _____ _ 
Pollutant Tested: 0�- c�· �· . Test Method: 
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· Test Method : __ _,_G..,,_f-...,..}_,__-1 _____ 

Test Production Level: 
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• Test may be reviewed in depth later; if necessary.
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GASEOUS TEST CHECKLIST 

Nam'1l of Source: r2octww_Q l1(1\.9.._.,t;as Tested: --aS.:.;O..:.�...;;;7·;__ __ Test Dace: liOJ2'-/, I 0cig

l. A stack tesc shall consist of three valid runs or, at a minimum,
two valid runs if one run is voided. Is this a valid test?
If no, inform the District or Che source that the test is
unacceptable and should be redone. Your review is over.

Eq. l PPMDRY - PPMiraT/(1·% Moisture as Decimal)

Eq. 2 PPMoRy@ 7% 02 - PPMDay*(20.9-7)/(20.9-Stack 02)

Eq. 3 PPMDRy@ 12% CO2 - PPMDRY*l2/Stack CO2

2. If the limit is in PPMoRY
COz value, solv� Eq. 1-3. 
If no, fix the problem or 

or in PPMDRY corrected to a certain o2 or
Do your results match the consultant's? 

call the consultant for a correction. 

Eq. 4 mg/DSCM - PPMDRY*Molecular Weight of Gas/24.06 

Eq. 5 Lb/DSCF - 2.595*10"9*PPMDRY*Molecular Weight of Gas 

Eq. 6 Lb/DSCF - 6.243*10"8*(mg/DSCM) 

YES ✓NO-
-

1J IA 
YES_ NO_ 

1

�
Lb/Hr - 60*DSCFM*(Lb/DSCF) Eq. 8 Lb/106 BTU - (�b/H

_
r)/(106 BTU/Hr)

�b/106 BTU - (Lb/DSCF)*F Factor*20.9/(20.9-Stack Oz) .,, ·

3. If the limit•is in mg/DSCM, Lb/DSCF, Lb/Hr, or Lb/106 BTU, s�ly�
the needed Eq. Eq. 1-3 may also be needed. Do your results· ni'.it:ch / 
the consultant's? ·· YES NOV.
If no, fix the problem or call the consultant for a �orrection.

/2i�� 

Eq. 10 % Capture Eff. - (Lb V0C/Hr to Control Eguio.)*100
(Lb V0C/Hr Input to Process) 

Eq. 11 % Destruction Eff. 

Eq. 12 % Overall Eff. - ( 'I;

{Inlet Lb V0C/Hr -Outlet Lb V0C/Hr)*l00 
(Inlet Lb VOC/Hr) 

Cap. 
-- ·-·--- -·· - --· -

Eff./100)*(% Dest. 

. -·---- . 

Eff./100)*100 

•. ,_ .. 
- . ·-

--------------------------------------------------------------------------------
4. If the limit is in terms of% Capture Eff., % Dest. Eff., or:%

Overall Eff., solve the needed Eq. Eq. 1-9 may also be needed.
Do your results match the consultant's?
If no, fix the problem or call the consultant for a correction.

s. Is the three run(or two run) average correct?

If no, write in the correct average.

6. Is the average result in compliance?
If no, the District should issue an NOV.

7. Was the source operating at a level representative of full
capacity?
If no, the permit release may need co provide conditions to cap
the source at Che test level until a stack test at a higher
production level(showing compliance) is performed. IE the test
was not for permit release, other actions may be varranted.

fJ/A 
YES_ NO_ 

YES�O

YES�_-

YES�IO - -



PARTICUIATE CHECKLIST 

Name of Source: --l!<-"-""'cc""-'n=· =Ul.2J=-'----""L_=j'-'-/,Y�w_· - Test Date: 

1. Are the isokfoetics per run between 90 and 110%? YES/ NO __ 
If the·%I for a run is outside the range, void the run. See 5 . 

..
. 
) YES/NO_ 2. Is the sample volwne per run ?. 30 DSCF?

*'-�•�<l 

) 

If the sample volume for a run is < 30 DSCF, void the run. See 5. 

3. Is the sample time per run ?. 60 min. ? YES /NO_ 
If the: .S'.'?I!!nle ti�e: f�r :\_ , _  �"" 

' 
C < e: -:cc.::T. 

1..6. u::s:� ;:;,_;,:;_�,. 

4. Is the sample time per sample point� two min.? YES VNO_
If .the sample time per point for a run i.S < .two min. ,· void the 
run. See 5. 

5. A stack test shall consist of three ·v�lid runs or, at a minimum,
two valid runs if one run is voided. Is this a valiO test? YES_ NO_ 
If no, inform the District or the source that the test is
4nacceptable and should be redone. Your review is over. 

6. Is the total particulate per run added correctly? YES�NO_ 
If. an incorrect total is found, correct the total and the results 
or call the consultant and ask for a correction. 

7. Was the backhalf included in the total particulate? YES�O_ 
NSPS sources are exempt from including the backhalf. All other 
sources must include the backhalf. If they don't, the test 
is invalid. See 5. 

Eq. l Gr/DSCF - 15.43* g of part./sample volume of run in DSCF 

Eq. 2 Gr/DSCF@ 12% CO2 - (Gr/DSCF)*l2/Stack co,

Eq. 3 Gr/DSCF@ 7% o, - (Gr/DSCF)*(20.9-7)/(20.9-Stack 02) 

Eq. 4 Lb/DSCF - (Gr/DSCF)/7000 Eq. 5 Lb/MLboRY - 385. 6*103*(Lb/DSCF) /MWoRY 

Eq. 6 Lb/MLbv.u - 385.6*1D'*(Lb/DSCF)*(l-(% Moisture/100))/MWv.u 

Eq. 7 Lb/Hr - 60*DSCFM*(Lb/DSCF) Eq. 8 Lb/10' BTU - (Lb/Hr)/(10' BTU/Hr) 
. -- --� 

Eq. 9 Lb/10' B
.
TU - (-Lb/DSCF)*F r·actor*20.9/(20.9-Stack o,)

; :- �� - ��: -:���:��� - ����� - �� - �� -;�i�;�� :- ��i�;�� :- ��i��� :- ��i�� - �� - - - - - -0//4-
Lb/10' BTU, solve the needed Eq.· Do ·your results match the 
consultant's? YES NO_ 
If no, fix the problem or call the consultant for a correction. 

9. Is the three run(or t'.,J'O run) a_verage correct?
If no, write in the correct average. 

10. Is the average result in compliance?
If no, the District should issue an NOV.

11. Was the source operating at a level representative of full
capacity? 
If no, the permit release may need to. provide conditions to cap 
the source at' the test level until a stack test at a hi gher 
productio11 level(sho1.1ing compiiance). ·is performed.·· If the test 
was· n�t fOr pe_rmit release, other ac_tions may be. Yarran�ed. 

YES ✓ NO_ 

YES�O-

/· 
YES NO_ 



ROCKWELL LIME COMPANY 

- -
4110 Rockwood Rd., Manitowoc, WI 54220-9619 920-682-7771 • 1-800-558-7711 • Fax: 920-682-7972

January 18, 1999 

Mr. James Crawford, P.E. 
State of Wisconsin\ Department of Natural Resources 
Lake Michigan District Headquarters 
P.O. Box 10448 
1125 North Military Ave. 
Green Bay, WI 54307-0448 

Dear Mr. Crawford: 

Enclosed are two{2) copies of Environmental Monitoring & Technologies (EMT) Report No. 
98-530, detailing the procedures followed, and results obtained, .from the emissions compliance
test progi-arnperformedon#2 kiln at Rockwell Lime Company on November 24, 1998. Attached 
to the back.of each report is a copy of the opacity strip chart for the period during the test and a 
copy of the proximate andultirnate analysis report on the coal/petroleum coke blend that was 
used during the test. 

I would like to suggest that the first particulate sampletest bethrown out due to the fact that it is 
208% higher than the average of the other two (2) tests and is 860% higher than the average of 
our last two (2) stack tests. I have contacted EMT and the only explanation that they could give 
me was that the sample volume for test # 1 was very close to the minimum required. I have also 
checked our records and found that all of the filter bags for the baghouse 01;1 #2 kiln were replaced 
in July of 1998 which represents only four ( 4) months of operating time. During the previous two 
(2) stack tests, we had an average of 11 months operating time. Since filter bag efficiency is
directly related to the amount of dust cake built up on the bags, this could explain why the 1998
stack test results were dramatically higher than the previous two (2) stack tests.

If you have any questions or require additional information regarding this report, feel free to call 
me at (414) 682-7771. 

Sincerely, 

Donald R. Brisch 
V. P. of Operations

National Suppliers of quality time products for construction, industrial and environmental uses . . . since 1906. 
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EMT Report Number 98-530 

Compliance Lime Kiln Test Program for 

ROCKWELL LIME COMPANY 

Manitowoc, Wisconsin 

Test Date: November 24, 1998 

Report Date: December 31, 1998 

ENVIRONME NTAL 
MONITORING AND 

TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, 1//inois 60053-3203 
847/967-6666 
FAX: 847/967-6735 

Analytical Testing 
Waste Water Monitoring 
Field Services 
Source Ernissions 
Groundvvater Monit-oring 
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ENVIRONMENTAL 
MONITORING AND 
TECHNOLOGIES, INC. 

8100 North Austin Avenue 
Morton Grove, Illinois 60053�3203 
847-967-6666 
FAX: 847-967-6735 

December 31, 1998 

Mr. Don Brisch 
Rockwell Lime Company 
4110 Rockwood Road 
Manitowoc, WI 54220 

Groundwater Monitoring 
Laboratory Services 
Mobile Laboratory Services 
Source Emissions 

Re: EMT Report Number 98-530 
Compliance Emissions Test Program 
Lime Kiln Exhaust 

Dear Mr. Brisch: 

Waste Characterization (AGRA) 
Wastewater Compliance Monitoring 
• Pretreatment
• User Charge

Enclosed please find three copies of Environmental Monitoring and 
Technologies' Report No. 98-530, detailing the procedures followed 
and results obtained, from the emissions compliance test program 
performed at the Rockwell Lime facility in Manitowoc, Wisconsin. 

All procedures followed, data obtained, and resulting calculations 
from the study are contained herein. The accurncy of this data has 
been verified and is complete, to the best of my knowledge. 

If you have questions, or require additional information regarding this 
report, feel free to call me at 847/967-6666. 

J yWh1 aker 
Director, Source Emissions Department 

JW/tms 
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EMT Report 98-530 
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EMT Report 98-530 

OBJECTIVE 

Rockwell Lime Company, of Manitowoc, Wisconsin, retained Environmental 
Monitoring and Technologies, Inc., to conduct a compliance test program upon 
0ne Lime Kiln Exhaust. at the R.oc::kwell facility in Manitowoc. Wisconsin. 

The intent of this test program was to demonstrate compliance with Wisconsin 
DNR Permit No. 93-RV-108, dated February 7, 1995. 

Testing was performed as per the guidelines of the Wisconsin Department of 
Natural Resources (WDNR) and the United States Environmental Protection 
Agency (USEPA). 

Parameters determined were: 

* Stack gas velocity - ft. Per second
* Volumetric flow rate - acfm, scfh, dscfh
* Oxygen and carbon dioxide content of stack gas - %
* Gas moisture content - % by volume
* Gas temperature - °F
* Particulate matter - gr/dscf, lb/hr
* Condensible particulate (back-half) - gr/dscf, lb/hr
* Opacity - by CEM

Coordinating the sampling program were: 

- """~+w 

Don Brisch .................. Rockwell Lime Company 
Jay Whitaker ............... EMT Source Emissions Director 
Mike Betka. ............... ,.EMT Project Manager 

Mr. James Crawford, and Ms. Jeannine Campion of the Wisconsin Department 
of Natural Resources, Green Bay Area Office, were also present to observe the 
testing. 

Environmental Monitoring and Technologies, Inc. Page 1 
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EMT Report 98-530 

INTRODUCTION 

Overview of Project 

Rockwell Lime Company is located at 411 O Rockwood Road, in Manitowoc, 
Wisconsin. 

Three (3) one-hour runs were performed on November 24, 1998, at the Lime 
Kiln Baghouse Exhaust, for particulate emissions, condensible particulate, and 
sulfur dioxide. 

Sampling Location 

The sampling location complied with the requirements in 40 CFR, Part 60, 
Appendix A, Method 1, with the following exception: 

"B" dimension of approximately 6.5 ft. = approx. 1.08 dia. 

This deviation was previously deemed acceptable by Mr. Jim Crawford, of the 
Wisconsin DNR for the 1996 compliance test progr13m, and was addressed in 
EMT Protocol 98-530. 

The test ports were located beyond all existing pollution control devices. 

The sampling location at the Lime Kiln Exhaust has a stack area of 27.494 ft. 

- -- ----·---

Environmental Monitoring and Technologies, Inc. Page 2 
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EMT Report 98-530 

SUMMARY OF SAMPLING 

EMT performed the following USEPA procedures to meet the requirements of their 
specified work. These methods may be referenced in Title 40, Code of Federal 
Regulations, Part 60, Appendix A, Part 51, Appendix M, and the applicable ASTM 
�0�! !���+� 

The methods are titled as follows: 

EPA Method 1 Sample and Velocity Traverses for Stationary Sources 

EPA Method 2 Determination of Stack Gas Velocity and Volumetric Flow Rate 
(Type S Pilot Tube) 

EPA Method 3 Gas Analysis for the Determination of Dry Molecular Weight 

EPA Method 4 Determination of Moisture Content in Stack Gas 

EPA Method 5 Determination of Particulate Emissions from Stationary Sources 
(WI modified method) 

EPA Method 6C Determination of Sulfur Dioxide Emissions from Stationary 
Sources (Instrument Analyzer Procedure) 

EPA Method 19 Determination of Sulfur Dioxide Removal Efficiency and 
Particulate Matter, Sulfur Dioxide, and Nitrogen Oxides 
Emission Rates 

EPA Method 202 Determination of Condensible Particulate Emissions 

EMT also adhered to the following EPA and ASTM procedures: 

EPA 600/9-76-005 

EPA 600/4-77-027b 

Quality Assurance Handbook for Air Pollution 
Measurement Systems, Vol. 1, Principles, 1976 

Quality Assurance Handbook for Air Pollution 
Measurement Systems, Vol. 111, 1979 

ASTM E 300-92 Standard Practice for Sampling Industrial Chemicals, 
1992 

Environmental Monitoring and Technologies, Inc. Page 3 
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EMT Report 98-530 

Determination of Volumetric Flow Rate 

At the Lime Kiln Baghouse Exhaust, EMT sampled in accordance with 
EPA Methods 1-4 

1. Teflon Tape was used on all joints to seal sample train.
As part of each test run, the following was acquired:
a. a multi-point integrated gas sample was collected in order to

determine the carbon dioxide content using Orsat gas analysis.
b. the gas flow was determined.
c. a point-by-point temperature grid was established.
d. the stack gas moisture was determined.
e. the static pressure was determined.

Determination of Particulate Matter (including Condensible Particulate Matter) 

Each test run for Particulate Matter was performed in accordance with EPA 
Method 5, as well as adhering to WDNR requirements: 

1. Teflon Tape was used on all joints to seal the sampling train.
2. Sampling was performed isokinetically.
3. Glass microfibre filters were used to collect particulate matter.
4. Particulate grain loading was determined.
5. "Back-half' condensible particulate matter was determined in

accordance with EPA Method 202.
6. Each test run was a minimum of 60 minutes in duration, with

a minimum sample volume of 31.8 dscf. Three test runs were
performed.

7. Results are reported in gr/dscf, lb/hr and lb/ton stone feed.

Environmental Monitoring and Technologies, Inc. Page 4 
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EMT Report 98-530 

Determination of Sulfur Dioxide 

Each test run for Sulfur Dioxide was per formed in accordance with EPA Method 6C, 
as well as adhering to WDNR requirements: 

1. An integrated gas sample was extracted and drawn through a
Bovar/\.Nestern Research 721 SO2 monitor.

2. The sample gas was drawn through a heated sample line to prevent
condensation prior to the gas conditioner.

3. Protocol calibration gases were used to calibrate this instrument
Before and after every run.

4. A datalogger was used to collect data.
5. Results are expressed as ppmv db, and lb/hr.
6. Heat input is determined from the hourly average recorded during

testing. Natural gas consumption and coal consumption was
continuously monitored during testing.

7. F-factor for the above fuels is determined from Title 40, Code of
Federal Regulations, Appendix A. Park 60, Method 19, Table 19-1.

Visual Determination of the Opacity of Emissions from Stationary Sources 

As per conversations with Mr. James Crawford, of the Wisconsin Department of 
Natural Resources, Green Bay Office, and as addressed in EMT Protocol 98-530, 
Opacity CEM data will be acceptable for the determination of visible emissions. 

Strip chart to be submitted directly to the Wisconsin DNR, by Rockwell Lime 
Company, along with this report . 

Environmental Monitoring and Technologies, Inc. Page 5 
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EMT Report 98-530 

QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES 

Quality Control Procedures 

Quality Control Procedures for all aspects of field sampling; sample preseivation, 
holding time, reagent quality, analytical method, analyst training and safety, 
instrument cleaning, calibration and safety are followed. These procedures are 
consistent with EPA Guidelines documented in "Quality Assurance Handbook for 
Air Pollution Measurement Systems;" Volume 111, "Stationary Source Specific 
Methods:" (EPA-600/4-77-027b). 

All appropriate equipment is calibrated at EMT's laboratory prior to delivery to the 
job site. 

Chain of Custody 

Documentation of the chain of custody of samples and data obtained during 
the test program is essential for insuring the validity of the test program results. 
These procedures are followed during sampling, sample and data transport, 
sample preparation and analysis, storage of data, as well as archived samples 
and reported results. 

EMT follows the protocol listed in SW 846, Section 1.3 during field sampling and 
in-house laboratory analysis. 

EMT Calibration Procedures and Frequency Chart 

Dry gas meter: 

Thermometers: 

Probe Heating 
System: 

Barometer: 

Type S Pilot 
tube: 

Stack gas 
temperature 
measurement 
system: 

Acceptable if Yi=Y ± 2% Calibrated vs. Standard meter. 

lmpinger thermometer accurate within ± 1 °c, dry gas meter 
thermometer within ± 3 °C over range,-stac.l<. temperature sensor 
±1.5% of absolute temperature. 

Capable of maintaining 248 ° F±25 ° at a flow of 0.71 ft./min. 

Accurate within ± 2.5 mm(0.1 in) Hg of Hg in glass barometer. 
Calibrated vs. Hg in glass barometer. 

Calibrated initially in the lab. Before and after each test run 
visual inspection. 

Acceptable if capable of measuring within ± 1.5% of minimum 
stack temperature. Calibrated initially and after each field 
testing program. 

Environmental Monitoring and Technologies, Inc. Page6 
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EMT Report 98-530 

SUMMARY OF RESULTS 

Summaries of test results from the emissions compliance test program conducted 
at Rockwell Lime Company, on November 24, 1998, as well as process data 
furnished by Rockwell Lime Company, is presented in the tables on the following 
pages. 

Appendix A contains all Calculations Summary Pages, Field Data Sheets, 
and Monitor Data. 

Appendix B contains Laboratory Results and Chain of Custody Forms. 

Appendix C contains Calibration Data and Cylinder Gas Certification Sheets. 

Environmental Monitoring and Technologies, Inc. Page 7 
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EMT Report 98-530 

SUMMARY TABLE #1 ·LIMEKILN EXHAUST RESULTS· REVISED 

COMPANY: Rockwell Lime Company 
LOCATION: Manitowoc, WI (Rockwood) 
SOURCE: Lime Kiln Exhaust 

--_..,,_ ·-� 
!t:-:;ii UA!L

TEST RUN 

'I "l-24~8B 

GAS PARAMETERS 

Velocity (ft/sec) 
Volume flow (acfm) 
Volume flow (scfh, wb) 
Volume flow (dscfh) 
Temperature (deg. F) 
Oxygen(%) 
Carbon Dioxide(%) 
Moisture(% by volume) 

PARTICULATE SAMPLE 

Sample Volume (dscf) 
lsokinetic 

Mass Collected (mg) 
Concentration (gr/dscf) 
Emission rate (lb/hr) 
Emission Rate, lb/Ton Stone Feed. 

SO2RESULTS 

SO2 cone (ppm) 
Emission rate (lb/hr) 
Emission rate (lb/MMBTU) 

PROCESS DATA 

Heat Input (MMBtulhr) 
Stone Feed (Tons/hr) 

OPACITY RESULTS 

1 

37.2 
61286.4 

2469353.3 
2331469.4 

322.7 
15.0 
13.5 

5.6 

32.647 
90.1 

113.3 
0.05355 

17.84 
0.75 

379.7 
145.06 
_j,779 

81.53 
23.73 

2 

38.5 
63570.6 

2402567.1 
2278168.0 

374.4 
13.8 
13.0 

5.2 

47.430 
99.4 

58.5 
0.01903 

6.20 
0.25 

369.7 
140.04 
.;1;660 

\ . 
84.36 

24.6 

The Opacity GEM read "O" throughout the entire test period. 

3 

39.5 
65084.7 

2468783.9 
2332093.0 

371.4 
14.0 
13.0 

5.5 

48.203 
98.7 

52.0 
0.01665 

5.55 
0.23 

394.5 
152.98 

1.875 
t' 

·51 .60
24.47

141002 

AVERAGE 

38.4 
6331:l.9 

2446901.4 
2313910.1 

356.2 
14.3 
1:l.2 
5.4 

0.02'174 
9.86 

X(0.41 J 

381.3 I 11 O'k 146.03✓ F: fc::ic.t•r
--t:'11 

•i' t\ .. +
/ .92. re'l«i.-e. 

-:re 

82.50 4/2� 
24.27 

Strip chart attached to this report by Rockwell Lime Company, prior to submittal to WDNR. 

' 

,.('/.,, 
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EMT Report 98-530 

Environmental Monitoring & Technologies, Inc. 

SUMMARY TABLE #2 • PROCESS DATA / SUPPLEMENTARY RESULTS • REVISED 

Company: 
Location: 
Source: 
Run#: 
Date: 

Rockwell Lime Company 
Manitowoc, WI 
Lime Kiln Exhaust 
1-3
11-24-98

Manufacturing Data Compiled During EMT's Stack Test on #2 Kiln 

Natural Gas Coal/Coke Blend Stone Feed Baghouse Pressure Differential Readings Aaoss Each Compartment 
Test Run Time (CF) {Lbs) {Tons) #1 #2 #3 #4 #5 #6 #7 #8 

#1 1009-1109 19,900 4,949 23.73 2.6 2.4 2.4 2.4 2.5 2.3 2.5 2.5 
#2 1203 -1303 20,400 5,137 24.60 2.7 2.5 2.4 2.4 2.1 2.1 2.2 2.6 
#3 1344 -1444 20,400 4,914 24.47 2.1 2.2 2.2 2.2 2.0 2.1 2.2 2.2 

Fuel Data Natural Gas Coal/Coke Blend 

btu Value/ CF or Lb 1,012 12.404 

¼ Sulfur/ CF or LB 2.90E-05 1.99 

Total Heat Input MMBTU/hr =((Nat.Gas CF x BTU Value)+ (Coal/Coke Blend Lbs x BTU Value))-s-1e06 

S02 lb/MMBTU = S02 lb/hr+ MMBTU/hr 
' 

ii 
Particulate lb/Ton Stone Feed= Particulate lb/hr+ Ton Stone Feed/hr 

Heat Input S02 SO2 Stone Feed Particulates Particulates 
Test Run (MM BTU/hr) (lb/hr) (lb/MMBTU) (Tons/hr) (lb/hr) {lb/Ton Stone Feed) 

#1 81.53 145.06 1.779 23.73 17.84 0.75 

"� OA 'la 140.04 1.560 24.60 6.20 0.25 "� V'"T,._.v 

#3 81.60 152.98 . 1.875 24.47 5.55 0.23 

Environmental Monitoring and Technologies, Inc. Page 9 
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Environmental Monitoring & Technologies, Inc. 
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary 

Company Rockwell Lime 
Location Manitowoc, WI 

Source Lime Kiln Baghouse Outlet 
Run# 1 

GAS SAMPLE VOLUME DRY STANDARD CONDIIJONS (Vmstd) 

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws) 

GAS VOLUME FLOW RATE (dscfh) 

FRONT½ PARTICULATE MASS FILTER AND PROBE WASH (MQ 

CONDENSIBLE PARTICULATE MATTER (CPM) INORGANIC MASS (Mi) 

CONDENSIBLE PARTICULATE MATTER (CPM), ORGANIC MASS /Mo} 

FRONT½ PARTICULATE CONCENTRATION, (gr/else{\ 

= 

= 

= 

= 

= 

= 

Mfx 0.001g/mg x 1Nmstd x 15.43 gr/g = 

INORGANIC CPM CONCENTRATION (gr/dsc{\ 
Mix 0.001g/mg x 1Nmstd x 15.43 gr/g = 

ORGANIC CPM CONCENTRATION, (gr/dscfJ 
Mox 0.001g/mg x 1Nmstd x 15.43 gr/g = 

TOTAL MEASURED PARTICULATE MATTER CONCENTRATION (gddscf) = 

FRONT 1/, PARTICI /LATE EMISSION RATE (lb/hr) 
2.205E-06 lb/mg x Mf x dscfh x 1Nmstd = 

INORGANIC CPM EMISSION RATE (lb/hr) 
.205E-06 lb/mg X Mi X dscfh X 1Nmstd - - =-9 

ORGANIC CPM EMISSION RATE (lb/hr) 
2.205E-06 lb/mg x Mox dscfh x 1Nmstd = 

TOTAL MEASURED PARTICULATE EMISSION RATE, (lb/hr\ = 

CALCULATION OF PERCENT ISOKINETIC VARIATION 
100 % x (0.09450 x Ts'R x Vmstd) / (Ps x Vs x An x minutes x (1-Bws)) = 

Gas Temperature, Ts'R = 782.7 
Absolute Gas Pressure, Ps = 29. 78 

Area of Nozzle (sq.ft.), An= 0.0004276 

Gas Velocity, Vs= 37.2 
1 - Bws = 0.944 
minutes = 60 

32.647 dscf 

0.056 

2331469.4 dscfh 

49.6 mg 

52.7 mg 

11.0 mg 

0.0234 grldscf 

0.0249 gr/dscf 

0.0052 gr/dscf 

0.0535 grldscf 

7.8105 lb/hr 

8.2986 lb/hr 

1 . 7322 lb/hr 

17.8413 lb/hr 

90.1 % 

Glioos 
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Environmental Monitoring & Technologies, Inc. 
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary 

Company Rockwell Lime 
Location Manitowoc, WI 

Source Lime Kiln Baghouse Outlet 
Run# 1 

Date 11-24-98 

Barometric (Pbar) 29.80 in.Hg 
Meter Y Factor (Y) 0.9969 

Static Pressure (Pg) -0.21 in.H2O
Volume Measured (Vm) 33.750 cubic ft. 

Stack Area (As) 27.494 sq. ft. Square Root delta P 0.5532 in.H2O 
Oxygen 15.0 % t, H 1.28 in.H2O 

Carbon Dioxide 13.5 % 
lmpinger Condensate (Wi) 30 ml 

Silica Gel Gain (Ws) 11 g 
Front ½ Particulate (Mf} 49.6 mg 

Gas Temperature (Ts) 322.7 °F 
Meter Temp. (Tm) 83.5 °F 

CPM Inorganic Mass (Mi) 52.7 mg 
CPM Organic Mass (Mo) 11.0 mg 

Run Time 60 minutes Nozzle Diameter (On) 0.280 inches 

GAS SAMPLE VOLUME DRY STANDARD CONDITIONS (Vmsld) 
17.64 x Vm x Y x (Pbar + AHJ13.6) x 1ffm0R = 

VOi UME OF WATER IN GAS SAMPLE STANDARD CONDITIONS (Vwstd) 
(WIX 0.04707) + (Ws X 0.04715) = 

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws) 
Vwstd I (Vmstd + Vwstd) = 

32.647 dscf 

1.931 scf 

0.056 

[i!J004 

= 5.6 % by volume 
GAS MOLECULAR WEIGHT DRY BASIS (Md) 

(0.44 X CO2%)+(0.32 x 02%)+(0.28 x (100 - 02% • CO2%)) = 

GAS MOLECULAR WEIGHT WET BASIS (Ms) 
(Md x (1-Bws))+ (18 x Bws) = 

PITOT TUBE COEFFICIENT (Cp) = 

ABSOLUTE GAS PRESSURE, (Ps) 

GAS VELOCITY (Vs) 

Pbar + (Static Pressure/13.6) = 

~- -----==� 

85.49 x Cp x Square Root delta P x ((Ts0R/(Ps x Ms))A½) = 

GAS VOLUME FLOW RATE (acfm) 

GAS VOLUME FLOW RATE (scfm) 

Stack Area x Vs x 60 = 

acfm x Tstd x Ps / (Ts0R x Pstd) = 

30.76 lb/lb-mole 

30.05 lb/lb-mole 

0.84 

29.78 in. Hg 

37 .2 ft/sec. 

61286.4 acfm 

41155.9 scfm 

GAS VOi UME Fl OW RATE lscfb) scfm x 60 = 2469353.3 scfh 

GAS VOi UME Fl OW RATE, (dscfm) 
(1-Bws) x acfm x Tstd x Ps / (Ts0R x Pstd) = 38857.8 dscfm 

GAS VOLUME FLOW RATE (dscih) dscfm x 60 = 2331469.4 dscfh 
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ENVIRONMENTAL MONITORING AND TECHNOLOGIES, INC. FIELD DATA Sl-lct:T 

·1 

CLIENT· \�.::ic \-<-"""'I/ L:,,..�BIENTTEMPERATURE· L/ � BAROMETRIC PRESSURE· 7..';l -r� FILTER NUMBELJ,.,.,_; .l:.(o.,__13�<:;"'-----
LOCATION: MAl-..i:,::TDwA c_ ASSUMED MOISTURE,%;..:$' ,c(':('.Jr' FACTOR: • '\�b"'I . PRE-LEAK RATE: ..:.s:,1_')/ CFM@ /2... in.Hg 
SOURCE: . ....,..--,---- PROBE HEATER SETTING· U,o METER AH@· /. 2f (:, 0 POST-LEAK RATE� o:::i CFM@ .lL_ in.Hg
DATE· I ! / '2 �1/9 c.,:, HEATER BOX SffilNG· U D PROBE NUMBER: F\r q b PITOT LEAK CHECKPRE:..2::::::... POST: I--
OPERATOR· }:Y\ -\- \-'\ (3 PROJECT MANAGER· ::f� NOZZLE #,OIMt.,ln: , '7.,,.1, . % OXYGEN: 1,$ __ % CO2: '-I 

5:...,..,_,S __ 
RUN#· 1.. METERBOX #· -:2. STACK OIMtETER Inches• 7 I LIQUID GAINED: � :. + GEL .!.L=Vlc: __ 
START· i c::>oq STOP: )\; o'I K FACTOR: 4, 31/ PORTLENGTH,lnches: 1 ·c:;- CP: . 3 .'-lsTATIC PRl'SSURE +Q,.7-"-i_l _

�.l:i"''\ 

INITIAL VOLUME GAS METER 
VELOCITY ORIFICE STACK TEMPERATURE IMPINGER 'ILTER I I TRAVERSE

�
IN/FT 

CLOCK P01NT � 
TIME NUMBER SAMPLING 

17✓ 0. \LI HEAD SETTING PUMP TEMPERATURE CUTI.ET BOX / PROBE 
SAMPLE VOLUME AP AH VACUI.JM Ts 11n Tout TEMPERATURE TEMPERATUREJTHIPERATURE 

{-\ 12-�l ,'Z I.'-_ -3o 1.·3o 7_ "::?.CS 7(- /Lf C,o - ' :;?.SO
z_ I 5". 0 I :z z� 7_J, .3,0 I I. Joj_ri._J_?.-7o 17717 41 �7 
� 3 

10.0 7... 

2.5, _-;)L-
I,, i £;. 0 .·2..<; 
7 17.S 729 . G ·:::z_£;o '3 � S� 
Lt-, -:2 ;:, 0 7 7. • ;,Ge, ·-::1 'b' c:, _ 'K:_L 7 'I .!> G
c, I 2. .. s I 7__:;J��--2-1 - q QfL iJz;C '.f_L::2 2> 0 1: q,.-fr<?"o7 Y G 
!'o 1--:>-s O I 7J'Y.�_o-l�"?:>57� . .§�G I :2-'6'0 3sP�1� 1�1_.s-7
1 I j ·2- 7-S I ·73_ S_.�51. )-) = 9e.i ii '> 27-3 <if_"l_J�___L)- 8'
1 �. L3.<> � _ L_""D..C�Th�=1Tl7�T -3 _ _I_ -,:2._ i5 c37: 75"\J 8':2c l .'5 Sr

'2...-( I 3-:2 .s I 73 'is" .2-°I , I• ,z s: I 1. 19") l-1::- I 3 1:, 0 _l ? l1..n_"3.I s f5 
-z.. ,�s, 0 l7::'.>Cf_7L-\ i I.:>')_ IL't.<::>J--2-.J">G5: lzfS' l"t>1i I s--,;r 
-.; I -,, 7 . .s I 7 l-f 1. :::, <is' I . ::i <t I I ?tr I 7-- I ::i 0 <t" I 'ls.> I �'"I I � � �-� -· ---- ··- -- . . ... . . . . - . --- - -

\.\, <t� '{' 
's '). f,_k_ i: 

l 

,zs o 

i--J r:;, 0 "}, 7 7. 
., t-/ ....,_ :5 · '"3, 7 i I \ I so. 0 > 7 6 -+-I --t·--+--·
C( 5') --3' 70 ' 
\0 .5�. t, 

,\ 5 1S �I I ,ti I ' &,c,. O 
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Environmental Monitoring & Technologies, Inc. 
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary 

Company Rockwell Lime 
Location Manitowoc, WI 

Source Lime Kiln Baghouse Outlet 
Run# 2 

Date 11-24-98 

Barometric (Pbar) 29.80 
Meter Y Factor {Y) 0.9969 

Stack Area {As) 27.494 
Oxygen 13.8 

Carbon Dioxide 13.0 
lmpinger Condensate (Wi) 42 

in.Hg 

sq. ft. 
% 
% 
ml 

Silica Gel Gain (Ws) 13 g 
Front ½ Particulate {Mf) 32.0 mg 

Static Pressure (Pg) -0.22
Volume Measured (Vm) 48.890 

Square Root delta P 0.5551 
t.H 2.38 

Gas Temperature {Ts) 374.4 
Meter Temp. (Tm) 83.4 

CPM Inorganic Mass (Mi) 22.9 
CPM Organic Mass (Mo) 3.6 

Run Time 60 minutes Nozzle Diameter (On) 0.325 

GAS SAMPLE VOLUME. DRY STANDARD CONDITIONS (Vmstd) 
17.64 x Vm x Y x (Pbar + AH/13.6) x 1/Tm0 R = 

VOLUME OF WATER IN GAS SAMPLE STANDARD CONDITIONS /Vwstd) 
(Wi X 0.04707) + (Ws X 0.04715) = 

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws) 
Vwstd / (Vmstd + Vwstd) = 

GAS MOLECULAR WEIGHT. DRY BASIS (Md) 
(0.44 X CO2%)+{0.32 x 02%)+(0.28 x {100 - 02% - CO2%)) = 

GAS MOLECULAR WEIGHT. WET BASIS (Ms) 
(Md x (1-Bws))+ (18 x Bws) = 

PITOT TUBE COEFFICIENT (Cp) = 

ABSOLUTE GAS PRESSURE (Ps) 

GAS VELOCITY /Vs) 

Pbar + (Static Pressure/13.6) = 

85.49 x Cp x Square Root delta P x ((Ts0R/(Ps x Ms))A½) = 

GAS VOLUME FLOW RATE (acfm) 

GAS VOLUME FLOW RATE (scfm) 

GAS VOLUME FLOW RATE, (scfh) 

GAS VOLUME FLOW RATE (dscfm) 

Stack Area x Vs x 60 = 

acfm x Tstd x Ps / (Ts0R x Pstd) 

scfm x 60 

= 

= 

(1-Bws) x acfm x Tstd x Ps / (Ts0R x Pstd) = 

GAS VOLUME FLOW RATE. (dscfh) dscfm x 60 = 

in.H2O 
cubic ft. 
in.H2O 
in.H2O 
OF 
OF 
mg 
mg 
inches 

47.430 dscf 

2.590 scf 

0.052 
5.2 % by volume 

30.63 lb/lb-mole 

29.98 lb/lb-mole 

0.84 

29.78 in. Hg 

38.5 ft/sec. 

63570.6 acfm 

40042.8 scfm 

2402567. 1 scfh 

37969.5 dscfm 

2278168.0 dscfh 
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Environmental Monitoring & Technologies, Inc. 
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary 

Company Rockwell Lime 
Location Manitowoc, WI 

Source Lime Kiln Baghouse Outlet 
Run# 2 

D2te 11-24-98 

GAS SAMPLE VOLUME DRY STANDARD CONDITIONS (Vmstdf 

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws) 

GAS VOLUME FLOW RATE (dscfh) 

FRONT½ PARTICULATE MASS, FILTER AND PROBE WASH (Mf) 

CONDENSIBLE PARTICULATE MATTER (CPM) INORGANIC MASS (Mi) 

CONDENSIBLE Pl',RTICULATE MATTER (CPM) ORGANIC M8SS (MQ) 

FRONT½ PARTICULATE CONCENTAATION, (gr/dscf) 

= 

= 

= 

= 

= 

= 

Mfx0.001g/mg x 1Nmstd x 15.43 gr/g = 

INORGANIC CPM CONCENTRATION, (gr/dscf) 
Mix 0.001g/mg x 1Nmstd x 15.43 gr/g = 

ORG8NIC CPM CONCENTAATION (gr/dscf) 
Mox 0.001g/mg x 1Nmstd x 15.43 gr/g = 

TOTAL MEASURED PARTICULATE MATTER CONCENTAATION, (gr/dscf) = 

FRONT½ PARTICULATE EMISSION AATE, (lb/hr) 
2.205E-06 lb/mg x Mf x dscfh x 1Nmstd 

INORG,'1,NIC CPM EMISSION RATE, (lb/hr) 
.205E-06 lb/mg x Mi x dscfh x 1 Nm std 

ORGANIC CPM EMISSION AATE (lb/hr) 
2.205E-06 lb/mg x Mox dscfh x 1Nmstd 

TOT8L MEASURED PARTICULATE EMISSION RATE, (lb/hr) 

CALCULATION OF PERCENT JSOKINETIC VARIATION 
100 % x (0.09450 x Ts0R x Vmstd) / (Ps x Vs x An x minutes x (1-Bws)) 

Gas Temperature, Ts0R = 834.4 
Absolute Gas Pressure, Ps = 29.78 

Area of Nozzle (sq.ft.). An= 0.0005761 

Gas Velocity, Vs = 
1 - Bws = 
minutes= 

= 

= 

= 

= 

= 

38.5 
0.948 

60 

- -=�-------

47.430 dscf 

0.052 

2278168.0 dscfh 

32.0 mg 

22.9 mg 

3.6 mg 

0.0104 gr/dscf 

0.0074 gr/dscf 

0.0012 gr/dscf 

0.0190 gr/dscf 

3.3892 lb/hr 

2.4254 lb/hr 

0.3813 lb/hr 

6.1958 lb/hr 

99.4 % 
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ENVIRONMENTAL MONITORING AND TECHNOLOGIES, INC. FIELD DATA SHEET' 

. ... . · 

CLIENT·£-g k.....,.11 L� o"'- AMBIENT TEMPERATURE· BAROMETRICPRESS(dfE' FILTER NUMBER 6Gf55° . 
LOCATION: nA\Jr:TG:>'--'AC ASSUMED MOISTURE,%: __ Y FACTOR: · GJ °j Gc, PRE-LEAK RATE: ·00 I CFM@ � in.Hg
SOURCE: ..,...____,____ PROBE HEATER SETTING· METER t.H@· ! · q b c::., POST-LEAK RATE1

'"c., I CFM@ 1 7- in.Hg 
DATE· it/,_ <i/ci5, . HEATERBOXSETTING· PROBENUMBER: __ ___,,--- PITOTLEAKCl:IE<;K:PRE:___POST: _ 
OPERATOR·-:S:1"' 4- M � PROJECT MANAGER· NOZZLE #,DIAM.,ln: - �2

-> % OXYGEN: / / '6 % CO2 : ) > o
RUN#· -:).. METERBOX #· '.:L STACK DIAMETER Inches· LIQUID GAINED:$+ GEL 1-3 =Vic: __ 
START•l2·. 00STOP;___ K FACTOR: 7, "?°I PORTLENGTH,lnches· C

p
: -'--'-STATIC PRESSURE + Q · r;_,z 

·7 '.5'' . \ 

I I INITIAL VOLUME GAS METER 
L..-....J TRAVERSE MINfuPT I \ � I VELOCITY ORIFICE STACK TEMPERATURE IMPINGER FILTER 

CLOCK POINT L_ 7 S . $ HEAD SETTING PUMP TEMPERATURE 1----.----1 OUTLET BOX PROBE TIME NUMBER SAMPLING SAMPLE VOL ME ,1, p <1.H VACUUM Ts Tin Tout TEMPERATURE TEMPERATURE TEMPERATURE 

-\ --::i.s r'.IG ,;, "I . �> 2.r°). /.. 3 oO x_lj <fe:, SG �So 
2 t;'o 7>'6,l-/7 . !.> ).7:i. /,. .3-7S <Z::5 c1 O SC ' 
J 7,,:; '7 t: G �Ir, ..,,, ?.,t.( l 1 ;,"F:,.... 150 '1 \ SC, 
L-1 Joo ·7e,,�.GG, .:>\ -:;2.L/1 2-: 7'75\ !�(, 'i( c-(; -
I:;° I'). s' . /� 4. 'is C::, '-( Cl ':>, \ \ S . ::> <ti ---:2. 7, 7 3' '1 ,.· (� / 
r,. ]S-:.:, 17('.'.'7, ll 3,'l 2.l/"\ i-1 '37(, 'iS't S';:5 ' 7
7 17-S- 7( .. '1. \ 3 _:, . .,.. 2-'i9 "'I )7) ½"� if'p i; 7 \ 
'I(' �Q, c 771.o\ ,\1-- 1'11 '1"J t-t 11-::; 'i'.>1_ 'bf 5 

... 

t1 ::)_,. .$' 7 /). "> L--f "'i \ 2JI I 1.- t, 7 Lf °1. I. '6 7 'l 17
Jo ')...5:o / f::::,,,40 _')o :2-"'>'-i /, "?,7"?, 9'0' ii C:,j{ 

1 '17.5 ·777,$' .2..¥' "7,\'l; � ")"f� 91 'C7 G°I 
1-:z "3�.o 77'1.o7 .17 i.)).. 1 '"'>76 °\I i<.: 6 ° •/ 

--i-'\ ) ') . r, 7 'x1) "\ _). <= I -'I 5 -.. 7 ; <;<-;) 'I '1 S 'i> 
')_'-). P,5'. c ;'6'2.'-z� -"� 2.'-r " >7'2. <l) i>J SL(

) ',7,'-i 7'3/).{_i-:> • 2.'6 D,I ;7').. "D'r 't) 5'-( 
I-I 1--j b. 0 '7 � b. q;:, . 3 'i 'j, '""17 '-. ..., 7 J Cf 5 '6' l 5 } 
-;- t--J).S' 7'i:,'i{,9) ?,ll ).5J t./ ")7') �lj �<) 53 
h i-/$ D <:J'Cf ( , j C, . '-( O ) 0 c.> l.; � 7 > i '-( 7 '1 5v \ 

l/7," 7q'J_O\\ .)S° ).�;, \ '],7'). 'if) 77 5',- \ 
't,' C:-c .0 71.\. $0 .. '\Ci J..t'.,} '1 )? ). S-2- ? 6 5� 
0\ t;). -� ,9 7 (Q 7 ."'>7 1·'2. rb i./ "'J 7 3 77 7 S I I 
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Environmental Monitoring & Technologies, Inc . 
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary 

Company Rockwell Lime 
Location Manitowoc, WI 

Source Lime Kiln Baghouse Outlet 
Run# 3 

;---c. ,'" � � -").� '."':� 10->",�,(<, ! U ·•-,:...0� --;::o\_j-

Barometric (Pbar) 29.80 in.Hg 
Meter Y Factor (Y) 0.9969 

Stack Area (As) 27.494 sq. ft. 
Oxygen 14.0 % 

Carbon Dioxide 13.0 % 
lmpinger Condensate (Wi) 46 ml 

Silica Gel Gain (Ws) 14 g 
Front½ Particulate (Mf) 11.2 mg 

Static Pressure (Pg) -0.22
Volume Measured (Vm) 46.970 

Square Root delta P 0.5690 
L'.H 2.47 

Gas Temperature (Ts) 371.4 
Meter Temp. (Tm) 53.8 

CPM Inorganic Mass (Mi) 30.1 
CPM Organic Mass (Mo) 10.7 

Run Time 60 minutes Nozzle Diameter (On) 0.325 

GAS SAMPLE VOLUME DRY STANDARD CONDITIONS (Vmstd) 
17 .64 x Vm x Y x (Pbar + AH/13.6) x 1fTm0R = 

VOLUME OF WATER IN GAS SAMPLE STANDARD CONDITIONS (Vwstd) 
(Wix 0.04707) + (Ws X 0.04715) = 

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws) 

GAS MOLECULAR WEIGHT DRY BASIS (Md) 

Vwstd / (Vmstd + Vwstd) = 

(0.44 X CO2%)+(0.32 X 02%)+(0.28 X (100 - 02% - CO2%)) = 

GAS MOLECULAR WEIGHT, WET BASIS (Ms) 
(Md x (1-Bws))+ (18 x Bws) = 

PITOT TUBE COEFFICIENT (Cp) = 

ABSOLUTE GAS PRESSURE (Ps) 

GAS VELOCITY (Vs) 

Pbar + (Static Pressure/13.6) = 

85.49 x Cp x Square Root delta P x ((Ts0R/(Ps x Ms))A½) = 

GAS VOLUME FLOW RATE /acfm) 

GAS VOLUME FLOW RATE /scfm) 

Stack Area x Vs x 60 = 

in.H2O 
cubic ft. 
in.H2O 
in.H2O 
OF 
OF 
mg 
mg 
inches 

48.203 dscf 

2.825 scf 

0.055 
5.5 % by volume 

30.64 lb/lb-mole 

29.94 lb/lb-mole 

0.84 

29.78 in. Hg 

39.5 ft/sec. 

65084.7 acfm 

acfm x Tstd x Ps / (Ts0R x Pstd) = 41146.4 scfm 

GAS VOLUME FLOW RATE /scfh) 

GAS VOLUME FLOW RATE /dscfm) 

scfm x 60 = 2468783.9 scfh 

(1-Bws) x acfm x Tstd x Ps / (Ts0R x Pstd) = 38868.2 dscfm 

GAS VOLUME FLOW RATE /dscfh) dscfm x 60 = 2332093.0 dscfh 
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Environmental Monitoring & Technologies, Inc. 
EPA Methods 2-5 Moisture, Flow & Particulate Calculation Summary 

Company Rockwell Lime 
Location Manitowoc, WI 

Source Lime Kiln Baghouse Outlet 
Run# 3 

Date 11-24-98 

GAS SAMPLE VOLUME DRY STANDARD CONDITIONS (Vmstd) 

PROPORTIONAL MOISTURE CONTENT OF GAS BY VOLUME (Bws) 

GAS VOLUME FLOW RATE (dscfh) 

FRONT ½ PARTICULATE MASS FILTER AND PROBE WASH (Mf) 

CONDENSIBLE PARTICULATE MATTER (CPM) INORGANIC MASS (Mi) 

CONDENSIBLE PARTICULATE MATTER (CPM) ORGANIC MASS (Mo) 

FRONT Y, PARTICULATE CONCENTRATION (gr/dscf) 

= 

= 

= 

= 

= 

= 

Mfx0.001g/mg x 1Nmstd x 15.43 gr/g = 

INORGANIC CPM CONCENTRATION (gr/dscf) 
Mix 0.001g/mg x 1Nmstd x 15.43 gr/g = 

ORGANIC CPM CONCENTRATION (gr/dscf) 
Mox 0.001g/mg x 1Nmstd x 15.43 gr/g 

TOTAL MEASURED PARTICULATE MATTER CONCENTRATION (gr/dscf) 

FRONT½ PARTICULATE EMISSION RATE (lb/hr) 
2.205E-06 lb/mg x Mf x dscfh x 1Nmstd 

INORGANIC CPM EMISSION RATE, (lb/hr) 
.205E-06 lb/mg x Mix dscfh x 1Nmstd 

ORGANIC CPM EMISSION RATE, (lb/hr) 
2.205E-06 lb/mg x Mo x dscfh x 1 Nmstd 

TOTAL MEASURED PARTICULATE EMISSION RATE (lb/hr) 

CALCULATION OF PERCENT ISOKINETIC VARIATION 
100 % x (0.09450 x Ts'R x Vmstd) / (Ps x Vs x An x minutes x (1-Bws)) 

Gas Temperature, Ts"R = 831.4 
Absolute Gas Pressure, Ps = 29.78 

Area of Nozzle (sq.ft.), An= 0.0005761 

Gas Velocity, Vs = 
1 - Bws = 
minutes= 

= 

= 

= 

= 

= 

= 

= 

39.5 
0.945 

60 

48.203 dscf 

0.055 

2332093.0 dscfh 

11.2 mg 

30.1 mg 

10.7 mg 

0.0036 gr/dscf 

0.0096 gr/dscf 

0.0034 gr/dscf 

0.0166 gr/dscf 

1.1948 lb/hr 

3.2110 lb/hr 

1.1415 lb/hr 

5.5473 lb/hr 

98.7 % 
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Environmental Monitoring & Technologies, Inc. 
Method 202 Inorganic CPM Calculations 

Company Rockwell Lime 

Location Manitowoc, WI 

Source Lime Kiln Exhaust 
Date 11-24-98 

INPUT DATA: 

lnorg CPM, mg 51.2 

impinger vol., ml 240 

IC aliquot, ml 5 

SO4 cone, mg/ml 0.0900 

Bl.ill.2 

22.1 
255 

5 

0.0749 

Mc = K x (SO4 cone.) x (imping er vol) 

� 

27.8 
245 

0.3420 

Mi = (lnorg CPM) x (impinger vol/(impinger vol - IC aliquot)) - Mc 

Mc= mass of the NH4+ added to sample to form ammonium sulfate 
K = -0.0208 (constant) 

Mi = (Corrected) Mass of Inorganic CPM, mg 

CALCULATIONS: 

Bl.ill.2 � 

Mc (mg) -0.4 -0.4 -1.7

Mi (mg) 52.7 22.9 30.1 

-- -w, 
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Environmental Monitoring & Technologies, Inc.
Continuous Emission Monitor Field Data Sheet 

Cylinder# Cert. Cone. PSI Type Cylinder# Cert. Cone. PSI Type 
Cc 1t:>•133 lf<S) /1/j nt:,c l<C1t.-
Ctr ,,<-'1579 

� 

/'tuD 5V-z,..

Cc 55 '-J9 /)( ,?..� 
cc. "3�fi4 c L-/ (,, C/ou 

GEM 1.0. GEM I.D. 
Parameter Parameter 

Time Cone. Comments Time Cone. Comments 

-z 1:S ,s -

' 

..,_ \:,, 0 

.-, 'ii ., / 5, ( 

c:1 eJ

voe 

NOx 
co 

S02 
02 

CO2 

GEM I.D. 

Time 

CEM I.D. GEM I.D. 

SPAN VALUE 

,t;co 

Parameter 
Cone. Comments 



•.i MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 
112498 8:25 0.1 
112498 8:26 0.1 Calibration Data in BOLD 

112498 8:27 -0.1 Test Data Uf',!DERLINED 

II 
112498 8:28 -0.1
112498 8:29 -0.0
112498 8:30 -0.0

-
112498 8:31 -0.0
112498 8:32 4.9
112498 8:33 294.4 

-
112498 8:34 347.9 
112498 8:35 335.9 
112498 8:36 322.9 
112498 8:37 189.0 
112498 8:38 5.3 
112498 8:39 0.8 
112498 8:40 0.4 

112498 8:41 0.2 

112498 8:42 0.1 

� 

112498 8:43 135.4 
112498 8:44 285.1 
112498 8:45 450.3 

112498 8:46 452.0 

-
112498 8:47 354.9 
112498 8:48 46.9 
112498 8:49 232.8 

-
112498 8:50 245.7 

112498 8:51 245.8 

112498 8:52 225.3 

-
112498 8:53 19.9 
112498 8:54 4.0 

112498 8:55 2.5 

112498 8:56 5.9 
112498 8:57 361.3 
112498 8:58 209.0 
112498 8:59 249.7 

I
112498 9:00 155.1 
112498 9:01 141.5 
112498 9:02 383.8 

I
112498 9:03 450.5 

112498 9:04 450.6 

112498 9:05 320.5 

I 
112498 9:06 238.3 
112498 9:07 242.7 

112498 9:08 239.7 

112498 9:09 43.6 

I
112498 9:10 5.7 
112498 9:11 3.1 
112498 9:12 2.2 

I
112498 9:13 6.0 
112498 9:14 261.1 
112498 9:15 360.5 

I
112498 9:16 366.1 
112498 9:17 365.8 
112498 9:18 392.3 

I 
112498 9:19 350.9 
112498 9:20 333.9 
112498 9:21 330.9 
112498 

I 
9:22 345.0 



IJ 
MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 

112498 9:23 347.6 
112498 9:24 380.1 
112498 9:25 400.2 
112498 9:26 397.6 
112498 9:27 375.3 
112498 9:28 312.9 

•
112498 9:29 283.1 
112498 9:30 242.1 

112498 9:31 250.8 
112498

,..._,..,,.., 

25i.9 

JI 
:J ..• :J,,;_ 

112498 9:33 304.8 

1124.98 9:34 312.9 

-
112498 9:35 325.4 

112498 9:36 339.4 

112498 9:37 290.4 

-
112498 9:38 277.3 

112498 9:39 269.8 
112498 9:40 265.0 
112498 9:41 305.3 

-
112498 9:42 322.9 

' 

112498 9:43 330.4 
112498 9:44 42.7 

J; 
112498 9:45 6.4 
112498 9:46 3.5 

112498 9:47 2.4 

-
112498 9:48 40.4 
112498 9:49 403.6 
112498 9:50 450.7 

112498 9:51 451.3 

• 112498 9:52 294.9 
112498 9:53 21.6 
112498 9:54 7.0 

• 112498 9:55 4.0 
112498 9:56 116.9 
112498 9:57 288.9 

I
112498 9:58 367.5 
112498 9:59 400.0 
112498 10:00 468.1 

I
112498 10:01 471.4 
112498 10:02 441.2 

112498 10:03 457.4 

I 
112498 10:04 390.7 
112498 10:05 378.1 
112498 10:06 362.4 
112498 10:07 342.0 

I
112498 10:08 321.2 

• 

• 

• 

• 2 



MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI

112498 10:09 355.0 START RUN 1 

112498 10:10 .3ILlL 
112498 10:11 3142.. AVERAGE CONCENTRATION 

112498 10:12 3.3L.5_ 

112498 10:13 3Q3..JL SO2 380.6 ppm 

112498 10:14 301.& % 

-
112498 10:15 Zllll 

112498 10:16 32.ajl_ AVERAGE CALIBRATION 

112498 10:17 � 

-
112498 10:18 il4.L ZERO CAL 

112498 10:19 4.41..lL SO2 1.7 450.8 ppm 

112498 10:20 4fil.li_ 
112498 10:21 ill...3_ 

112498 10:22 4.3U._ 
112498 10:23 42ll FINAL CALIBRATION CORRECTED TEST RES UL TS 

112498 10:24 � 
112498 10:25 mu. soi::i· • 37'.�it)PPm *
112498 10:26 .3fil2_ SO:f , 145;Bl'Clb/hr 
112498 10:27 43.M_ fLOW;;,2297551)5: ds<;fh 
112498 10:28 12JlL 
112498 10:29 :illil 

� 

112498 10:30 1M.lL 

I 
112498 10:31 ±QJLll_ 

' 112498 10:32 � 
112498 10:33 

112498 10:34 � 
I 112498 10:35 1M.Q_ 

112498 10:36 1fil..j_ 

�! 112498 10:37 � 
112498 10:38 492..5._ 
112498 10:39 16L9.. 

-
112498 10:40 � 
112498 10:41 3.8U.. 

112498 10:42 MLL 

' 112498 10:43 � 

- 112498 10:44 .3.19.R.. 

112498 10:45 � 
112498 10:46 

112498 10:47 '±&.Q 
112498 10:48 1fil....5_ 

112498 10:49 ill.l 

I
112498 10:50 � 
112498 10:51 3.5ll 

112498 10:52 ML.6_ 

I 
112498 10:53 m...lL 
112498 10:54 3l!4..5... 

112498 10:55 1illiA._ 

112498 10:56 3l!4..5... 

I
112498 10:57 � 
112498 10:58 � 
112498 10:59 afill,L 

I
112498 11 :00 :w...1_ 
112498 11 :01 32L.6_ 
112498 11 :02 � 

I
112498 11 :03 3.422_ 

112498 11 :04 32.M_ 

112498 11 :05 � 

I 
112498 11 :06 29li 

3 



MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 

• 112498 11 :07 256.,.1._ 

112498 11 :08 21.5.li_ 

112498 11:09 283.j_ END RUN 1 

• 112498 11 :10 298.5 * Corrected SO2 calculated as follows

112498 11: 11 300.4 2 conc.-Avg. zero)x(Cal. gas cone.)/( Avg. cal.-Avg. zero) 

112498 11 :12 122.3 SO2 cal gas = 450 ppm 

•
112498 11 :13 6.6 

112498 11 :14 2.3 ** SO2 lb/hr calculated as follows 

112498 11 :15 1 .1 (Flow,dscfh) x (Corrected SO2 ppm x 64.06) / (385.26E06) 

• 
i"i249B 0,5 

112498 11 :17 0.2 

112498 11 :18 -0.0

• 
112498 11 :19 -0.1

112498 11 :20 18.3

112498 11 :21 383.8 

112498 11 :22 445.2 

112498 11 :23 449.0 

112498 11 :24 450.2 

112498 11 :25 451.0 

•
112498 11 :26 401.8 

112498 11 :27 45.0 

112498 11 :28 8.4 

• 
112498 11 :29 3.5 

· 112498 11 :30 1.7 

112498 11 :31 0.8 

• 
112498 11 :32 0.2 

112498 11 :33 -0.1

112498 11:34 -0.3

112498 11 :35 -0.4

112498 11:36 -0.6

112498 11 :37 -0.8

112498 11 :38 -0.8

112498 11 :39 -0.9

112498 11:40 -0.9

112498 11:41 -0.5

• 
112498 11:42 -0.6

112498 11 :43 -0.7

112498 11:44 -0.5

II 
112498 11:45 -0.6

112498 11 :46 -0.8

112498 11 :47 -0.6

• 
112498 11 :48 91.4

112498 11:49 360.9 

112498 11 :50 382.2 

112498 11 :51 399.6 

112498 11 :52 336.3 

112498 11 :53 297.5 

112498 11:54 279.1 

• 
112498 11 :55 291.9 

112498 11 :56 289.2 

112498 11 :57 320.8 

• 
112498 11 :58 315.1 

112498 11 :59 312.8 

• 

• 4 



• 
MMDDYY TIME 

112498 12:00 

112498 1.2;Q1_ 

• 
112498 12.:Q.2_ 

112498 1_2.;_Q_3_ 
112498 .12;Q1_ 

112498 1..2J).5__ 

112498 12.;QQ__ 

112498 12.fil_ 

112498 12.;illl_ 

•
112498 12:09 
112498 12.:.1.Q_ 

112498 12.;jj_ 

� 

112498 12.:12._ 

112498 12.:13_ 

112498 12·14 

'
112498 12:15... 

112498 12:.1.lL 

112498 12.:11._ 

112498 12.:.1.lL 

- 112498 12.:1.9_ 

112498 1UQ. 

112498 12:21 

-
112498 12·22 
112498 12:23 
112498 12:24 

-
112498 12:25 
112498 12:26 
112498 12:27 

-
112498 1228... 

112498 12.2.a.. 
112498 12.;_3Q_ 

-
112498 12.;_3_1_ 

112498 12:.32._ 

112498 12.:.3.3_ 

-
112498 12;_34_ 

112498 12.;_35__ 
112498 12.:.36... 
112498 12:37 

I
112498 1U8_ 
112498 12.;_3_9_ 

112498 12:40 

-
112498 12.A.L 
112498 12:42 
112498 12:43 

I 
112498 12:44 
112498 12:45 
112498 12.:4.6_ 

• 
112498 12:47 
112498 .12AlL 

112498 12:49 
112498 j_2;_5Q_ 

I
112498 12:51 
112498 12.;_52.__ 
112498 12:53 

I
112498 12.:51._ 

112498 12.:.5.5.. 
112498 12:56 

-
112498 12:57 

SO2 eem
338.5 

3.11..L 

-312_.a_ 

.3.QU_ 

293.JL 

3QLQ.. 

� 

Mil 

33.5..1.. 

3.5ll 

.3fil.9_ 

� 
3Qil 
2.93..1_ 
3.Qljl_ 
MM_ 
� 
3.5.6.2... 

3I1.2_ 

;ru.L 

3.16...4.. 

� 
2ll.2...5_ 

31!U_ 

-3.5.3..Q_ 
3.5filL 

� 
3filU_ 

34il 

332..2_ 

3_Q9.,5_ 

� 
33il 

3Zil. 

4l2Q.6_ 

3.83.A_ 

illJl 

3a52_ 

38.M_ 
3-5.M_ 

3fiLL 

3Z3.2_ 

11Q2_ 

ill...9.. 
� 
:15.12_ 

ill...6.. 
:'lQlli_ 

.3filU_ 

;i9LI_ 

.39.1.Q_ 

462.7 
±6.6,.1_ 
414..1. 
486.7 

133...3._ 

mu_ 

38ll 

Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 
START RUN 2 

AVERAGE CONCENTRATION 

SO2 369.7 ppm 

AVERAGE CALIBRATION 

ZERO CAL. 
SO2 0.8 449.8 ppm 

I" 

FINAL CALIBRATION CORRECTED TEST RESULTS 

S(j)2 ·•·��.�:7• ;PRIJ"l.il( 
502 14q.�f,:Jb/h r ;� r.

·'\FLOW.· 2271!168,!);.idscfh ·· ·

5 



MMDDYY TIME SO2 ppm Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 

• 112498 12;fill__ � 

112498 � 31..1& 
112498 llQQ._ 13.Ll_ END RUN 2 

• 112498 13:01 449.7 * Corrected SO2 calculated as follows
112498 13:02 441.0 2 conc.-Avg. zero)x(Cal. gas cone.)/( Avg. cal.-Avg. zero) 
112498 13:03 457.2 SO2 cal gas = 450 ppm 

112498 13:04 395.2 
112498 13:05 363.3 ** SO2 lb/hr calculated as follows 

112498 13:06 329.9 (Flow,dscfh} x (Corrected SO2 ppm x 64.06) / (385.26E06) 

.... 112498 13:07 329.5 

• 112498 13:08 343.9 
112498 13:09 254.8 

I
112498 13:10 11.8 

112498 13:11 2.0 

112498 13:12 0.4 

112498 13:13 18.7 
112498 13:14 122.3 
112498 13:15 132.5 
112498 13:16 139.5 

I
112498 13:17 126.6 
112498 13:18 128.5 
112498 13:19 119.5 

I
112498 13:20 117.5 
112498 13:21 6.6 
112498 13:22 6.5 

I
112498 13:23 -0.3
112498 13:24 -1.1
112498 13:25 -1.3
112498 13:26 -0.7

I 112498 13:27 -0.7
112498 13:28 -0.9
112498 13:29 1.6

I
112498 13:30 26.9 
112498 13:31 304.0 
112498 13:32 447.0 

I
112498 13:33 451.1 

112498 13:34 446.3 
112498 13:35 109.2 

I
112498 13:36 11.8 
112498 13:37 5.1 
112498 13:38 2.9 

I 
112498 13:39 1.7 
112498 13:40 136.9 
112498 13:41 368.8 

I 

I 

I 

• 

I 6 



• 
MMDDYY TIME 

112498 13:42 

112498 � 

• 
112498 13.M_ 

112498 13_& 

112498 13AlL 

112498 ll;R 

112498 1MfL 

112498 1M.9_ 

112498 13;.5.(J_ 

•
112498 ll;_fil_ 

112498 ll-52._ 

112498 13.:.5.3_ 

-
112498 13.:.51._ 

112498 1-3.:& 

112498 1.3;.5li_ 

I 
112498 ll.51-

112498 13.:filL 

112498 � 

112498 H;Q()_ 

112498 11.;Qj_ 

112498 14:02 
112498 1.1:.Q.3_ 

112498 14:04 
112498 11;l15_ 

112498 11.;_0_6_ 

•
112498 14:07 
112498 M.;.0.8_ 

112498 1!lillL 

• 
112498 .HJ..O... 

112498 11;11_ 

112498 1A:.12._ 

• 
112498 1A;1_3_ 

112498 14:14 
112498 14;15__ 

112498 1.4;_.1Jl_ 

• 112498 14·17 
112498 1.4.:JlL 

112498 1.±:19._ 

112498 ll;2Q_ 

112498 14:21 
112498 14:22 

• 
112498 14:23 
112498 14:24 
112498 1425__ 

-
112498 14·26 
112498 14:27 
112498 1,l;2B_,_ 

112498 14:29 

II 112498 11.;_3_Q_ 

112498 1.4;_3.1_ 

112498 14:32 
112498 1A;_33_ 

112498 14:34 
112498 14·35 

• 
112498 � 

112498 14:37 
112498 1A;;IB_ 

• 
112498 14:39 

SO2 eem
386.1 

;IBil 

1ll.1..5_ 

� 

4Z;L;i_ 

1fuLL 

11.6.2_ 

1.3ll 

!Hll 

1.22.&_ 

122,.1_ 

11.Qj__ 

!ill2.1_ 

filA_ 

rui 

1llU... 

illU.. 

12.3.,.1._ 

� 

fill3...Q_ 

,IB3JL 

1I1Ji. 

!lfill2._ 

� 

1-3M_ 

_lli!Jl_ 

3llU_ 

112...3._ 

illLlL 

2.50...3_ 

11..L 

1LL 

.11.QJl... 

212 4 
2.3li2_ 

lllLll... 

3.6.LlL 

.3Ji8...5_ 

;IB6.L 

� 

427.2 
3.92lL 

3-65.l 

� 

1ll.6.2_ 

4!)3,.5_ 

131.1._ 

,lfilJl_ 

467.3 
� 

±1M... 

4.3.0A_ 

443.2 

Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 
START RUN 3 

AVERAGE CONCENTRATION 

SO2 395.0 ppm 

AVERAGE CALIBRATION 

ZERO CAL. 
SO2 2.6 450.2 ppm 

FINAL CALIBRATION CORRECTED TEST RESULTS 

" 



I,. 

·�

I 

II 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

MMDDYY 
112498 
112498 
112498 

112498 
112498 
112498 
112498 
112498 
112498 
112498 

112498 
112498 
112498 
112498 
112498 
112498 
112498 
112498 
112498 
112498 

TIME 

14:40 
1AAf_ 

14:42 

14:43 
14:44 
14:45 
14:46 
14:47 
14:48 
14:49 

14:50 
14:51 
14:52 
14:53 
14:54 
14:55 
14:56 
14:57 
14:58 
14:59 

SO2 ppm 

12Q,_5_ 

filJL 

4Qil_ 

446.6 
443.4 
242.1 

9.8 
4.6 

3.5 

3a � 

2.8 
452.9 

449.9 

220.0 
74.5 

-999.0
-999.0
-999.0
-999.0
-999.0

Rockwell Lime, Lime Kiln Exhaust, Manitowoc, WI 

END RUN 3 

* Corrected SO2 calculated as follows
2 conc.-Avg. zero)x(Cal. gas cone.)/( Avg. cal.-Avg. zero) 

SO2 cal gas = 450 ppm 

** SO2 lb/hr calculated as follows 
(Flow,dscfh) x (Corrected SO2 ppm x 64.06) I (385.26E06) 

8 



Ill 
IIJ 

Ill 
llJ 

II 

II 

I] 

ll 
IJ 

I 

I 

I 

I 

I 

I 

I 

I 

Appendix B 

laboratory Results 
Chain of Custody Records 

Environmental Monitoring and Technologies, Inc. 
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